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mmi (a)bhigE Fcwm&^m/is 

aSrn-H-fSDNA, ( b ) Tnt-^-DNA, 
(c) ^:/:h/lv<.rf-h'Sra-b--fSDNA, (d)a 
*^'h»-»*i8Jtt-^-Sf^ffl2:1g±iMlfifc-^i S D N ARt^ 

(e) rnt-5'-DNAJ:i}=5r^r5x$b\ gr^ 



(2) 
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I n^m 1 ] ( a ) E?ij#^ i<r>T$. ^mmx'^ 
s^isiir 7«as- 3- K-rs d n as 

3«J. (b) rpt-:?-t8|g^:t-rSDNAS?iJ^rii,t/ 
( c ) - K5- 3- K-tS D N AE5li*><^ 

^tmi<^DNAmi. at/ ( d ) Mf^ci'i^jfjsrffiit-r 

^f^fflS:?S±Wiat-^;tl.D NAS5i|^:ii>t;f{c: ( e ) r 
nt-^-lSlg^:^-r5 D N AS5"IA>^>=5r*m2iOD N 

imim2 1 H 1 <0D N A««fc j3Jt 5 ( b ) 7*0* 10 

'-^-tlfiE^*-r.SDNAffi^*J, »T;P>:?'Jtt^\'f-;i^ 

X (Bacillus) No. 1 7 OttcOSSfefrDNAi^T* 

[i«*:B3 ] ( c ) >'7'-f;l^T^H$^3-H-^SD 
NAffi^J*>\ *fT;P;<7»J14>'N'^;PX (Bacillus) No. 
1 7 0««0^i*DNA**-C*)Sa*JSllEa<^T7 

[^*« 5 ] B 2 N A««t2tJJt & ( e ) rot 

-^-««g^*-tSDNAS^*^ »T;P;^i;ttA'^;l, 

X (Bacillus) No. 1 7 0tttf>SSfe{*DNArt*Tfc 

[iaf^:«7 ] 1 sSMcor^x S H t J: 0 J^SK 

«i§^x^waaix.»4!tl)itllllB. 

[»«JS8 1 »±MlllB*^Xxx y t r (Esclwrichi 

a ) mizmtmm73Emm±mim. 30 
[ai*fl9 ] a^^rtiiijfijeiixi^x u b r ■ n y (&ch 

erichiacoli) HB 1 0 ltt'C*>Slt*3R7iBKiOa4 
ililitilllia. 

[it3<« 1 1 ] mm 1 0 tcaao^at i oujts 

[00011 

i^-vi-tDNAmmnstsmmmiryxi h\ 
[00 0 21+BHjnmjfcjj^,-^:^ rsyag. ^u^n- 

m I U P AC- 1 UB^fl:^^^ (CBN) T-ffffl 50 



[ 0 0 0 3 1 A 1 a L— r5-> 
Arg L-T/P^:::^ 
L— TXA'^^y 

L— s^Xx-f > 

L— 7';P^'5y 

L— bXf-i^y 
L— O^i^y 

L— Tnyy 

L— ^^U>' 
L— Xl/:^-^ 



A s n 
Asp 
Cy s 
G 1 n 
Gl u 
Gl y 
H i s 
I 1 e 
Leu 
Ly s 
Me t 
Phe 
Pro 
Se r 
Thr 
Trp 
Ty r 
Va 1 L—/<Vy 

10 0 04] ^fz. D NAff)mmii^tl^m&-ti>^y' 

A T'f-y (f^^i^rir-jvm^^, ) 
G yr-y m^i^irr-)vm:^ , r 

T ^^y {'fiS^i/-jr^l^)Vm:^-f, ) 
100051 §^>fc. (H2 N) -XtX- (COOH) 

^SSSffl^^-f-fc^TftOs ( 5 ' ) -ftl/ (3' ) «^ 
fl-fixDNAEflJ^^jS' 5|dSliai^3' 5tasgii^qcrt, 

[00061 

M t i^MW tJS-^-r s fig* ?:^rt ssa«*^fii*T-^ 
0, fiifrgB^stfli^w. laigwii^^togaejm 

(OT "I g" hm-^ti?hh)M^ wm\.^hh 

V>J4^6S^W^tt«*^^>. IgG. IgA. IgM. I 

gE. I gD<05O(5D^'5X(C^)^S§fl*. 

[00 071 IgWa^fltjiJiNtT*'). 2*<0H« 

a. 0lx{flgt/K/\"^>^ri:<7)gafi4J-«l»^ 

^ISffr (FabM^gaM) fii)Sfe^M4^<^ 

ofei&^LL^vm (Fc^isga©) tfc^i- 
[0 00 81 igG-ctt. ^Am<nmif^^vA'^^mn 
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^ThtF cmim&Mii. hyj;, CH2. CH3 
<^3-:><7)a5^J:0<t^yA I gEti5t^T{4. CH3{J 
IgG£7)CH2t. I gEOCH4{±I gGc7)CH3fc 
fll3t*i-?-it-rixiHTV^|.fcV^i)ilTV%S (W.C. Barker 
J. Mol. Evol.. 15, 1 1 3 ( 1 980) ) , t^o 
I gE<0CH3<7>-|»^ I gG<7)CH2Wffi 

[00 09] igEtt, \^h^&imTUjV^-lcii\^ 
I g E tlS^ LS^*^o^t§*Jj@^ I, t , #(SS«J^ 

[0 0 10] Lfzi?'>x. mmTvivyvim^x'% 
t&LxiiOi. rv)v^vimm.x\>^\m^h 20 
ith. ajg. I gE^rt<^. smfciofe^tcjei^^Sr 
is*»^> 3 01-3 7 f>m^<nrr%JWf^Wi^\zSi 

^««T'*^i;f6^LJt (B.Helif,, Nature (Londo 
n).331. 180 (1988) ) , ^ommi. Ig 

Eoc H 2 1 c H 3\i:.t.fzii^hwmzJmth , 

[0011] i5^<7«iefSf^<7)f8aicJ: 0. «x? 

HH^i6»i:^:o;t (H.Matsuda Mol. lMunol..2 7. 
57 ( 1990) ) . 
[00 12] 

*4'^<iJS«irfUv:tell. I gEOFc^l^ei: I 

[0 0 131 ^*)-^. mmmmi. strwp^- 
7se^a- F-rs DN As^^^tfM«cir|^i*^ «rig 



[0014] *l|HB(0fl!!c7)ae<j{i. ±iefrfflfflSI;cT7 

;i/^-=t^75a^li«i-SJ:fct*&. 
3. 

[0015] 

mm^mcthfz^cmm ( a ) wm 
^ 1 cor 5 y^^jT-*i)?tLS!fi:rwi/^-:^j< 55 

a^:J-H-rSDNA5J?i|. ( b ) rn^-^'-«|gi^ 
^rrSDNAS5iJ5:^.Vfc: (c) i^^^-^;!^^^-^*-^ 

-K-rSDNAS?l|*>/^^rS|glc7)DNA«J^. StX 

NA|^J^r^,tXfc: ( e ) rot-^'-«ig^fl>f ^dn 
Aid^J*»^>^rSll2<0DNA««. S-#tfT7>^Sh\ 

[0016] *^tCfc(tSr5X 5 KJitSTWI^df- 

^saco^itf 9ig 1 COD N Afinsai^mr 
[0017] tn:rwp^-df^75a<oi&sitT5mi 

ff3aa=5r (b) rDt-i?-li8«gi&:frrSDNA5! 

a^^r (c) >'^:^;^^Tf•K^3-^'-rsDNA 
i^ai^ ( a ) mm^ 1 cor 5 jmrnx-rnh'^tth 

fiirWW^-=^^ 75a ^3- F-rSDNAi^i&JCKO 

M^(=)ite§ix/^jg<or7X$K*>'ftt>i!fiLv\ 

( c ) i^^':^;^'<.Tf-H^ n-K-r&DNASJ^J 

t ( a ) E5!»^i cor s y8!a;^T^$iii,fia« 

sKU'^Tf - 3- K-ri. D N Affi^J t *i^<0Sg;?(^]R 0 

[00181 arv'/i'^-df^ ^sacoigiiiBS'ff p 

( b ) rot-^-lS|E^:tt--&DNAS?"J^*-rS)t 

r;i'*ytt*x7r:J'— b^tfe?. :yi«y.-KroT^ 
>5tei^, ti!i^'<-ixy-t— fitted, tt^ror 
r— bTte^. PftaB^iSef. »r;i.;&yttyw 

o . 17 Ott^ili^ D -^-^f jgg^^ 1gr)Vi] Utt 
xr^t-^:^ (Aenwonas ) No. 21 2W^i/v^— 
•feTife?-. ifr;l';5?';ttA'^;pxNo. N— 4*t-fe;P9 
— fcfjtfe? . if r;!';^ l»tt>'^'f•;^;^N 0.113 9tt-fe 

< tt»r;l';!r U tt>'N'f-;l^XN 0.17 0<!|K<riv u 
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"mm^m^^i^tlit. i}>t-tm^b LX. Joumal 
of General Microbiology (1985), 131, 33 

1 9i:{c:s^$^i^— 1 3 4#<oT*»(?>— m<ocir«o 

[0019] (c) >'i^i-)l^^r^V^zi~]^-ti>DN 

m V ;jo-Dx>f ym&r. t^m^- 'J fe'ae 

T/PXr ytt^^f-;l'::^N o . 1 7 0*t^>'>J-^— ^filg 

jffryl';<?Uttxrnt:hX (AeroK>nas ) No. 2 

No. 113 9tt-b;i.7— b'ji£rt^j!)i*ff <s>ti.5 . C: 
ii'?>cO*T% if ^ L < l±»T;P;i& U ^J^^)VX N o . 1 

7 oit'^c^i^ 'J i—mm-i}m\^^tih . jite 

^fc LX^ Joumal of General Microbiology (198 
5) 131%. 33 19H(C^$iTJtl#«0A*»ii>9 0 

K-r*it&^<7)^<^0itLTffi?d#^i i<^)«B»«#ff 

[ 0 0 2 1 ] * i»(l##l cor S /UtteV^TBI* 
sej^S- n- K-r S D N A i{>*fSHBS:«iS-r S <0T 

[0022]$ hf.zmw.mmn^m^x <mhiihft 

[0023] ^Tl')l^^-^^ym&<miki!^im 

ffl^fif 3i52<7)DNA®«j4 ( d ) mm\^ii^i&mt 
h^m ^ s±«Bifi(c^i. s D N AEjii t -ecoi&s^iais- 

ffp (e) rDt-^-lS|g2:*i-SDNAS5!lfc*><?> 
[0024] ( d ) mfi^^i^?:im-tli1^m 

miMmiz^ihDNAmntixii. m\cr)pMB 

Cin^COMfliglt tX. Joumal of Bacter 
idogy, June 1986, 73 1H:<0Fig. 4C*3il 
S lSBC5A*»fe 1 3 8ft@<0G4r<?3S^*«^»f A>fl 

[0025] m^miz ( d ) mi'hi>i*^iEm-r-s#ffl 

S-«±«liafc#i.SDNAffi5l<0fBSIIi»^fTa (e) 
rot-^'-Htg^qrti D NAiSriJi: h U r 



-) . 5^ h-;^ • t^ay ■ rxi^^^f- ( i acr 

StffT^U;* ^Jj<-hrt^XNo . 1 7 OttSSfeWcD N AA* 
LT. Journal ofBacteriology, June 1986, 7 3 

10 owco^<r>^mimzi3\,^x 1 #a£OG*>^ 84sa 

tOA i T'c7)E^J*5*Jf ^>ns . 
[0026] <r<t^>coa«sj1<}i-}«^3^7-5XS KOD^ 

[0027] JKOr^XS mi^^-f-Jl^Ti-Vt^ff) 
[0028] ±167-5X5 h'S-«ffifcJ: OJiS^ri^ifc 

mxixm^im^tifcm^mm. leoi^crm^ 

20 5r«±i: UTJixi^x U hT (Escherichia ) HtS-f 

Miaeox^-iyhr ■ 3»jHBioi«fc. ^C6 0 

01* (ATCC23724) . NC600r-m-«c 
(ATCC3 3 525) . 1 776tt (ATCC3 
1244) . ^LE392ft (ATCC33572) 

fc:fflV^/i>^lS . ^*>T't> . X y h r • 3 1> H B 1 0 

[0029] ^^mamm'sm^tvfim.mm 

[ 0 0 3 0 ] OT, *^Sr§ ^>{C»aitiJiB^&, 

(Jtru;i/^-^^7«aafei'<o:5'n-wt) mru 

Fc««iife?t^'D-y'fbL;ti gG FcM«iSe 
T(«ffle6 2-2 0 1582^&«|glHE«) ^iS 
S^rSill»»*fc J: ^flJBraJffi^ffll-^T^&tS C b izX 

mnx^t. it^^&i-im^^^izmbxii. 

40 m^^^m±mmi,zsti,tf]Lfz::i]^yimK-t?>^bim 

^^2l,z^Lfz, 

[00311J:E<7)J:o{cgift^:hMgE FcIS 

^.{^(^imi. Lmm. rmmco^ii^inz-y 

^^X^ 7ti:i.Jf@l<7)EFl— EF8 {^tirtiM^m 
^3-1 OX-mh^tLi) fc:^L^^J:325rM**V)jry 
50 d'jr^'Wjj-f'h'fc^J-ttT. -eti^.^'fk^^au. 
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[ 0 0 3 2 ] y 3f3r ^' V jTf - Kt^lSffifc LTtti^' 
x::<-r;l^ft [H.G.Khorana, "Sok Recent Developaents 

in Cheaistry of Phosphate Esters ofBiological Int 
erest", John Hiley and Sons, Inc.. New York ( 1 
961)], M>x;^x;l'ffi [R.L.Utsinger J. A 
■. Oiei. Soc. ,89., 4801 (1967) ] RX/t^X 
yr^ [M.D. Matteucci^>, Tetrahedron Lett.. 2 
1, 719(1980)] m. 

[ 0 0 3 3 1 L/wJj- U ::f 3? 7 U>rf - H<0»»Ji , 

[ 0 0 3 4 1 a LX^f>n.ti^^ U rf 3f :J' l^jf^ H 

feti.0rT4-DNAy;if— tfSrfflV^-CaiS^S. 
[00 3 5] ^<^J:^t:U•C^#/^><^fcDNA|lrM-^, M 
^^rn^r-iJ'-^ - i.^^r^;^^T^ K«« • I gG 
F c ««atJf . fi;Tyl^;(7 'J tt^x'f-^P;^ No. 1 7 0lt 
*3|W)E xrnt-^'-fW* t p MB 9 r9X $ K** 

Srfflp DN AMJ^^^i^lJrj^oJ: 3 t^r^yX 5 KtiSS 
[00 3 6] C:oid5r7"pt-:J'-M«- 

ifT;^XryttA^;^;;^No. l 7 0^*^:::i/y-t-— 
^^lte?. lfT;l^;«fyttXTPt-^-;^ (Aerx)Bonas)N 
o. 2 1 2W^^yy^-\em.^. nTfU:fjV&^<i->U 
XN o. N-4 -fe/P^-- fe-jife?. »r/P;<r y tt>'N'f-/P 
XN o . 113 9atHr;l.7— fe«e^^*>'i,tf 4>n& 
*\ » t L < imT)l^/i y fty No. 1 7 0 tt^ 
— i^y-^—- bTtg^^ffflV^^jiX-S, (Journal ofgeneral 
Microbiology (1985), 131, 331 7Hie 
«) . 

[0037] wiBtO=&3tei^rtc7)rn*-^'-^«<i, 

[0038] ai^rrot-^-«js, Jia^:i^^-^;^ 
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[0039] z<7)x 0 ^j:mii:miimmryxs. Ft 

LT. if*t<<ipEG2*«fflV^iJ>tiS. 

[0040] ^irfc, ^IHBtciJlr^Tji^^rn^-:?- 

NA^iS. ■t^r*>*.aDNAS«tC*JL-Cir^'^^f-H 
^(t ^>iiT v^S D N A«irct) J: v^i t Jiv ^ 0 STt «r 

[00411 mri'fv^-^^ y9&<o±m) *>< i 

[0042] Z<DJ:o^j:m±bLX\iJi^>a,*JhT (Es 
20 cherichia)igtJg-^-Sfil:*i|?j2r#jHt:Mffl-rS^fc3!)ST 
^tLT{i> m^coxi^xybr ■ nyHBi 

Oltt. NC6 0 0tt (ATCC23724) . HC6 
OOr— m— (ATCC335 25) . |^;cl77 6 
1* (ATCC3 1244) . |^LE3 9 2tt (ATCC 

3 3 5 7 2)^. msnffyz^imtomm-cm^^tytLt 

3 y H B 1 0 1 t •? »tff* L k ^, 
[ 0 0 4 3 1 J: a t L-C^^,#litaSli.«±!H!)^ . 

M9igtt! [T.Miniatis^>ii. Molecular Cloning P440 
(Cold Spring Harbor Laboratory, New York 19 8 
2) ] . LB^«! [T. Maniatis (>m. Molecular Clon 
ing P440 (Cold Spring Harbor Laboratory, New York 
1 982) ]. BPB^ili! (D i f c oS) . Nutrient 

[0 044] ^cDm. immtx. mm. mm<^ 

m.mmi:maLxi>x\>\ 
[0045] tsuji, p «as, wmm^mi bw<o 
mt$9iAmizmuzmx'n^j:o. mmm^m. 
ryx^vi:^timtm.mmmizti\.^xii. m 
mmm.^Lx^</)mi*^mim±izmLtzb^. -r=5: 
hhmtmmmiii^i^^m'i'iztn.Tiy)]^^-^ ^ ys& 

50 [0046] ^t;ltrxxxyhrfS<0a±ft<0|?ffiffl 
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5. 

[0047] (ttr wp^-^^ 7ge<^tt^tt ) n 

[0048] ( ^r\y)V^~^A ^ge<^K ■ fifS ) 

[ 0 0 4 9 ] ^ 9 txnf,titcmTu/u^~^^ys& 

ttS!iat:oV>T. SDS— ;KUr^»J;P7'S K • yjl-M 
^iMft [U.K.Laemli, Nature. 2 2 7 . 680 (197 

0) ] izxi-i^amm. r^y^i^sQnr^yfBsmm 

[00 50] 

^^*)^ri'YX'^ff)i[KT\^)V^-^'&.<r>mifm^ti 

[0051] 

[^0!i OT. mmi:mx^mi,z-)\ytmm\,z 
wmthifi. ^m^mTff)mm\izm.'&^iiii>i,(r)x 

[00 52] 

Ltd^mmn(r>\L M g E F c ««<:oafe^ J ISU- L- 
3t. ^IhfclgLTJl. h M gE FcfflJ^corSy* 
Sfilt. T5yieSerfc»JB88^Hi nd IllfciS 

t , 3l , mVif.^ v-^SfgflKc . I g G F c 
««^7)^^^^®«^0-a5i:^lJ|iRBf^Sst II iz^tm 

Rate* i g g f c w&t o^s-^t; L>t . 

[0053] 
[Ililfif(21 

hMgE Fc««jt^{4. ait:^Ly::j:3fcS 
?!l*f-3~10T5^$#l.S83|scO3j-';:f3r^'P3j-f-KE [ 



(6) :^^5_i 7 5772 

1 0 

Fl~EF8(:^)-(tT^E-fS, ^'Jd-^i? 
1^ Jf^ K E F 1 14E?IJ#^ 3 . E F 2 JiSB^J#^4 . E 
F3{iS?«|S^5. EF4JiS^J#^6. EFStiE^IJ 
EF6{4S^m^8. EF7«ffi3a|«^9. E 

vs\immmoi,znm'h. 

[ 0 0 5 4 ] ^ H d-Jf Ujff- Hi^filtJi^ailD N A 
^J«18 (rr^-f H • A>f3j->-XxAX. t-T;P3 8 0 
A) m^T. ^X7r^ hatciOtf^Sro^c, 
[0055] y cf3f P:tf - Tr5 
10 >r H • )U :^i^X^AX^<r)^-3.TMzW tTfT=5r-5 

TtIc^jS^ 5 5T:T— Bifeffio^ t J: 0 . D N ASScO 
«*i5rtirt. -b7rx y:5'XG-5 07r-fy • 

[0056] -PI,^T\ 7MS^?:^0'-KUT^U/PTS 
K^yPm^iicift (y;PJRK2 0%) cDft. ^J-hlRi^^ H 

^i>±^^(7)f'^yY^^i:m^LX. ico^OT^VfU 

A.y7T-[500mM NH4 OAc— ImM ED 
TA-0. 1%SDS (pH7. 5) ] *JOx. 37^: 
X'-Vf^tfi, 

[0057] jS'tr^KL. BWfiODNAJr^tf^jS^y 

30 [0058] 
[Iltl!0<3] 

(-ft^-^JShMgE FcaSBie?cO:?n->fl:) 
^«»l2T'f^^L;t8*<:7>^«^»Jrf3f^'U';}-f-H (E 
Fl~EF8) 5rffli,>T. ^'n-WkL;t. 

[0059] 0. 1~1. Ous<r>^^ytV^Sti^l'^ 
f-KEF2'^EF7W5' ^Jgffli^, 5'-15JL-.yh 
^0T4--1f'J7:?^:tf-^'^:^— b'(E.Coli B^^ 

y>'irffcKIBIilO-20/zl<7)5 0mM Trls— 

40 HCl (pH9. 5) , lOmM MgCl2 , 5mM 
i^i-ytXU^ lOmM ATP^^ifttfT'. 3 

7x:x\ 3 OtJHSIfTiro;^. 
[0060] Sje*^7a, -^KX</)^at.^ U ^' 

«^ll(^j:0T4-,-^f•J3f^'^5r^h'^:^-^f^^^g, 

0. 1 — 1. O/igO^^^'Jrf^^i^jj-^HEFia 
t^EFSant. 9 0t:T'5^J>»a!iUcf^fi^T-#?& 
LT, r:i-yyj?'^tT^d. mz. Ztii:^^L 
» JtatC. 3 0.M l<06 6mM Tris— HCl(pH 
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1 1 

7. 6) . 6. 6mM MgC 1 2 , 1 OmMi^i-^x 

Mh-^i-, imM ATPimmmm^-^. soo 

«^S-tf^3. BWt-ri.;*;^^ (*!;2 7 0bp)«A 

[0061] -^r. 3/x g<0 1 gG P cliii • ma^!^ 
i^>if3%^T5XSKpEXFC10 {J«>4. 4Kb 
P) (=^f^62-2 01582-^ie«) S-30/* 1(0 
lOmM Tr i s-HC 1 (pH7. 5) . 6 0inM 

N a c 1 2 Tmmzmm^-t. i o^-x-y hcrmm^ 
*Hi nd III (ssat) imuLx. 3 7X;T-1I^ 

[0 0 6 2] JiMB^Hi nd IIIfciSflJBf^a. 7 

tiODNASrigjR^S. ClcODNAS^SOju 1<01 0 
mMTris— HCl (pH7. 4). lOmM Mg 

S04 . imM'ji-^xu-s h-fi^mmzmm^^. 

i-- 9jK5M;— X) imatX^ 37X:X'l 
[0063] SJ5*IT1^. T^'n-xy;l.B^ljc» ( ^ 

;^^Bfto. 8%) ^ff^rw xf-i^^AT'pv-f FSsfe 

-?-<or;<rn-xy;HBrn-Sr3fg«(vol/wt) co8M 
NaC 1 O4 *Jg}«fc:»JB$-|i:^:. Chen/i,iO:r^X7 
A)V-}f~m [C.W.Chen*^, Anal. Biochei. 10 1 . 3 3 
9 (1 980) tcj:0. »5. 4Kbp<;0DNABf>i- 
(Hind Ill-^Sst II ) $-r;{fD-xy/PJ: 0 

[00 6 5]5t{C#^ix/cI gE Fc^J^g^J-^ 
tf*!;2 7 0b pcOD NAK>i-t'?V^T. wiSoj^t^ 

tr^isBwy ^K^kRiBi&ff ^ro^ft. r^x 5 h p e 

XFC 1 0O:Acg|!4)-^#tf*5>5. 4KbpODNA7kl§ 

TWD N Ait;v<o^Kiei&ff^o^v:. 

[0 0 6 6] XS^iUhT- :3yHBl 01<Sti)^®|K 
a^<^C aC 1 2 ffi (M-V-Norgard t>(7):^) (n 

[00 67] -r^ri?^. 5il<7)L^* (l%hijrh 
0. 5%S{ttxdfX. 0. 5%NaCU pH7. 
2 ) fcxi^x 'J br • 3 ij H B 1 0 IttcOl Sl^^ft 
^S-SSL. W^^isKsmtW)^ 0 0 nmfcfcftSS 
^(ODboo )*«0. 3fc:a^Si-C4WS*S. a«c 
• A-/7r~ [0. IM NaC 



#^5-1 76772 



1 2 



U 5mM MgClz , 5mM Tr i s— HC 1 
(PH7. 6, 0-C) ]*T'2|51^V\ 2il<7)J#^L;t 
;^;^>"^A -V^'•y7r- [lOOmM CaCl2,2 
50mM KCU 5mM MgCl2 . 5mM Tr 

i s-HC 1 (pH7. 6. ox:) ] tt't^HSiS^-a-. 
oic-c2 5^^OTcs^i.. 'mimm:z.mm(r>\/\ 

NA*^?«t 2 : 1 (vol. : vol.) S^-fS, 

[0 0 68] ^<7)S^^6om ot:m-5^sb. 

10 liK^LBGigift (l%hyrh>'. 0. 5%»#x^ 
X. l%NaCU 0. 08%^;P3-X. pH7. 
2) SrSaniL. 3 8t:T-ll^^aJg^s, 

20 juLg/'mlf:iStsL^mTU-h'\ fcl OO/t l/y 

i^~h(^'^xis^m-t. 

[ 0 0 6 9 ] #/S>ii3ti?07A7 xr:a-;l/jfitt(7)nD 
--iOs :&»<0^r&S-fflV^TDNA2ri)il?L. T/fn 

-xyfv^fsmnzx 0 . a wor^x s f p e g 2 

(*«>5. 7Kbp) coJR^f5:^li^L^. Hifc, tJiTW 
20 9ge^h«f^7-7X 5 H P E G 2«W^ 

1007 0] zdLxmiifz:ryx^V. pEG2 



m*)Xi>lZtii^ ^^tJ^-^,W<~hm (A.M.Maxa 
■ f.. Methods Enzjaol., 6J., 499 (1980) ) 

[0071 ] 
[SgifcN4] 

( ^m\^i^mryx 5 K p E G 2 i^t^wmt 
30 at^!iUio^«) j5iTwi.^-^^5saiae?^*L^ 
v^^Her^x 5 K^^' ^'-p E A p 8 ^w-rsx>'x y 

hr • n'JHBlOltt (PERM BP-1909) 

atx^iSM 3 x-n^titiiHTUfu^-^^ ^m^mm- 

S H P E G 2 SXv'x u 
tr - nUHBlOltti. -eft-PtlLBG^ffli [1% 
h'JTny. 0. 5%m9x.^X^ l%NaCl. O. 
l%ir,],a~x (pH7. 2) ] tznmU 3TCX2 
4l^fiaH^^«i1t^r3, 

[0072] tg«*ITSi. »C^«fcJ:oT««c«r4)-« 

[0073] 
[|ltfeM5] 

( P E G 2 fca- F ^1XhT\y}V^-^>t. 7Sa<0« 

aj) B!fiE^ifc«?!4t#^.ny::pEAP8S:^r-ri.x>'i 
y h r • 3 u H B 1 0 1 tt&t^p E G 2 sr^r-rsxi^x 

•Jbr - 3 iJHB 1 0 ltt*»^><0^lt±?t3 0 0// 1 tJ)- 

^nmt^mmwim\.znLx. Tr i s-hci 

A.y7r- (pH6. 8) t SDSi:2— ^;P;<?rFx 
50 2%, 4%, lO%lz^j:hi:omt. SDS-;K 



(8) 
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10 



uTi? tj;pr$ vyfimmm im^. m&. 3±, a 

3 (1977) ] ^ff^ro/c. 

[0074] ^mmyMi l 5%t y T- 

{iSDS-Tr i s • [U.K. Laemli. Natu 

re, 227 . 680 (1970)] ^fflV^Tt. 

[00 7 5]«m*»iRTft. y)Vm.^mi. 2 5inM 
Tr i s— 192mM^!;S/> (pH8. 3)— 20 
%^^'y-y|^0>'N'y7r-tfT\ «S.«§c«e<){C- h n-fe 

[00761 ga»^iR«$-ti:;t-hn-fe;t-n-x • y 
r-*t6 0^at:ta. -iJ*i«ci: LT-^-y-^iat 

Ser Gin Lys His Trp Leu Ser Asp Arg 

1 5 
Tyr Gin Gly His Thr Phe Glu Asp Ser 
20 25 
Asn Pro Arg Gly Val Ser Ala Tyr Leu 

35 40 
Leu Phe He Arg Lys Ser Pro Thr He 

50 55 
Ala Pro Ser Lys Gly Thr Val Asn Leu 
65 70 
Glu Val His Asn Ala Lys Thr Lys Pro 
85 

Thr Tyr Arg Val Val Ser Val Leu Thr 
100 105 
Asn Gly Lys Glu Tyr Lys Cys Lys Val 

115 120 
Pro He Glu Lys Thr He Ser Lys Ala 

130 135 
Gin Val Tyr Thr Leu Pro Pro Ser Arg 
145 150 
Val Ser Leu Thr Cys Leu Val Lys Gly 
165 

Val Glu Trp Glu Ser Asn Gly Gin Pro 
180 185 
Pro Pro Val Leu tep Ser tep Gly Ser 

195 200 
Thr Val Asp Lys Ser Arg Trp Gin Gin 

210 215 
Val Met His Glu Ala Leu His Asn His 
225 230 
Leu Ser Pro Gly Lys 



14 



[0077] VXL(m^i. 0 , BT)Vi) ^m^l^ Vi- 
[0078] 

[0079] IB^S^: 1 
S5>IO:ft^ : 24 5 



Thr Tyr Thr Cys Gin Val Thr 
10 15 
Thr Lys Lys Cys Ala Asp Ser 
30 

Ser Arg Pro Ser Pro Phe Asp 

45 

Thr Cys Leu Val Val Asp Leu 
60 

Thr Trp Ser Val Asp Gly Val 
75 80 
Arg Glu Glu Gin Tyr Asn Ser 
90 95 
Val Leu His Gin tep Trp Leu 
110 

Ser Asn Lys Ala Leu Pro Ala 
125 

Lys Gly Gin Pro Arg Glu Pro 
140 

Glu Glu Met Thr Lys Asn Gin 
155 160 
Phe Tyr Pro Ser Asp lie Ala 
170 175 
Glu Asn Asn Tyr Lys Thr Thr 
190 

Phe Phe Leu Tyr Ser Lys Leu 

205 

Gly Asn Val Phe Ser Cys Ser 

220 

Tyr Thr Gin Lys Ser Leu Ser 
235 240 



15 16 



rritDNA 



245 

[ 0 0 8 0 ] S?F!|#^ : 2 * h .-^O : ^« 

* 

AGa AGC CAG AM CAC TGC CTG TCC GAC CGC ACC TAC ACC TGC CAG GTT ACC 52 
Ser Gin Lys His Trp Leu Ser Asp Arg Thr Tyr Thr Cys Gin Val Thr 

15 10 15 

TAC CAG GCT CAC ACC TTC GAA GAC AGC ACC AAA AAA TGC GCT GAT TCC 100 
Tyr Gin Gly His Thr Phe Glu Asp Ser Thr Lys Lys Cys Ala fsp Ser 

20 25 30 

AAC CCG CCT GGT GTT AGC GO TAC CTG AGC CCT CCG AGC CCG HC GAC 148 
Asn Pro Arg Gly Val Ser Ala Tyr Leu Ser Arg Pro Ser Pro Phe Asp 

35 40 45 

ere nC ATC CGC AAA TCC CCG act ATC ACC TGC QG Gn GTT GAC CK 1% 
Leu Phe He Arg Lys Ser Pro Thr He Thr Cys Leu Val Val Asp Leu 

50 55 60 

GCA CCG AGC AAA GGT ACC CTT AAC HG ACC TGG TCC GTG GAC GGC GTG 244 
Ala Pro Ser Lys Gly Thr Val Asn Leu Thr Trp Ser Val Asp Gly Val 

65 70 75 80 

GAG GTG CAT AAT GCC AAG ACA AAG CCG C 272 
Glu Val His Asn Ala Lys Thr Lys Pro 
85 89 
[0081]BS?i|##: 3 ^hn^ni^'- 



mmco^^ : 5 7 mmff)^ ■. ^j&d n a 

AGQAGCCAG AAACACTGGC TGTCOGACCG CACCTACACC TCCCAGGHA CCTACCA 57 
[0082]iWI#^:4 *K-Koj.-:E»K 

M^c^m : 6 1 mm^m ■. -^jsdna 

mm 

TGFGACCCTG GTAGGTAACC TGGCAGGTGT AGGTGCQGTC GGACAGCCAG TGTTTCTGGC 60 
T gl 
[0083] 5 A h^KOv- : BJsHj^ 

SMCDM^ : 6 6 E?l|«aS : ^SKDNA 

mm : ^ 
mm 

GGGTCACACC HCGAAGACA GCACCAAAAA ATGCGCTCAT TCCAACCOGC GTCGTCHAG 60 
CGQTA 

I0084]E5!|»^: 6 ^h^ai^-.m^ 

mm<D^^ : 6 6 mc^mi •. n a 

mm<Dm:m m<^: 

m 

GGaCAGGTA AGCGQAACA CCACGCGGGT TGGAATCAGC GCATTTTHG GTGCTCTQT 60 



66 



(10) !t$irF5-l 7 6772 

66 



17 18 



CGAAGG 

[0 085JE5y##: 7 *h^ai^- 
WMcO^^ : 6 1 Sm<^)mi : N A 

CQGAGCCGT CCGAGCCCGT TCGACQGn CATCCGCAAA TCCCCGACTA TCACOGCa 60 
G 

[0 0 86]S^#^:8 ^K-KOi.'-:lii« 
m.m^^ : 6 1 10 £^(^1^ : -^DNA 

m^com : SB ^ 

TCAACAACCA GGC/IGCTGAT AGTCGGGGAT TTGCGGATGA ACAGGTCGAA CGGGCTOGGA 60 

' 61 
10087] S?«#^: 9 ★h;Koi;-:®itt 
S?!l<7)^$ : 8 8 mtffM : ^j£DN A 

mm. : 

anCTTGACC TGGCACCGAG CAAAGGTACC GnAACCTGA CCTGGTCOGT GGACGGOGTG 60 
GAGGTGCATA ATGCCAAGAC AAAGCCGC gg 
[00881 e^S^: 10 iih4ivii;~:mm^ 
SJIOftS : 7 8 S^ffmi : -^ISDN A 

: -*iS 

GGanCTCT TGGCATTATG CACCTCCAOG COnTCACGG ACCAGGTOG GnAACGGTA 60 
CCTTTGCrCG 6TGCCAGG 7g 
[00891 S?«## : 1 1 30^h,-Koy- : WM^ 

S5I<0^3:73 5 i»«^^:DNA 

AGCCAGAAAC ACTGGCTGTC CGACCGCACC TACACOGCC AGGTTACCTA CCAGGGTCAC 60 

ACQTCGAAG ACAGCACCAA AAAATGCGO GATTCCAACC CGCGTGGTGT TAGCGCTTAC 120 

aCAGCCGTC OGAGCCCGn CGACCTGnC ATCCGCAAAT CCCCGACTAT CACCTCCCTG 180 

GHGITGACC TGGCACCGAG CAAMGTACC GHAACCTGA CCTGGTCCGT GGACGGCGTG 240 

GAGGTGCATA ATGCCAAGAC AAAGCCGOGG GAGGAGCAGT ACAACAGCAC GTACaMMTG 300 

GTCAGCCTCC TCACCCTCCT GCACCAGGAC TGGCTGAATG GCAAGGACTA CAAGTCCAAG 360 

GTaCCAACA AAGCCCrCCC AGCCCCCATC GAGAAAACCA TCTCCAAAGC CAAAGGGCAG 420 

CCCCGAGAAC CACAGGTGTA CACCaGCCC CCATCCOGGG AGGAGATGAC CAAGAACCAG 480 

GTCACCCrCA CCraaCCT CAAAGGCHC TATCCCAGOG ACATCGCCGT GGACTGGGAG 540 

AGCAATGGCC AGCCGGAGAA CAAQACAAG ACCACGCQC CCCTGCTGGA QCCGACGGC 600 

TCaTCTTCC TQATAGCAA GCTCACCGTG GACAAGAGCA GGTGGCAGCA GGGGAACGTC 660 

naWTGCT CCGTGATGCA TGAGGaQG CACAACCACT ACACGCAGAA GAGCQCTCC 720 

CTGTCCCCGG GTAAA ^5 

imi 1 &run^~^jt 7sm^m!>i^t^r* 
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